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1. a CHEMICAL: ~encdan i l .  
~ e n e f  itm 
2-~odobenzanilide ~ 

1.b Physical Properties: I 
Molecular weight: 3 23.1 g/rrole 
Water solubi l i ty :  24 mg/l  a t  
V a p r  pressure: <0.1x10-~ mtar 

2. TEST MATERIAL: 

Two d i f fe ren t ly  labeled canpou d were used (uniform label i rq  i n  the  aranat ic  
rings-see appendix). 1 
Application f o r  the  r e g i s t r a t i  n of BENEFIT fungicide f o r  control  of diseases 
on ornanentals and tur f .  1 

4. STUDY IDENTIFICATION : 

Investigation in to  the Degradation of 1 4 ~ - 1 0 d o ~ r a a n i l i d e  i n  Soi l .  

5. REVIETWED BY: 

Akiva D. Abrmvi t ch ,  Ph.D. 
Chemist 
Enviranmental Chemistry Revi I Sect  ion ~/EAB/HED/oPP 

fl 
JUN 23 Date: 1986 

6. APPROVED BY: 

Samuel M. Creeger, Chief 
Supervisory Chemist JUN 23 19 
Environmental Chemistry Revi Section ~/EAB/HED/OPP Date: 

Hydrolysis: I 
The hydrolysis da t a  requireme remains unsat isf  id. The enclosed hydrolysis 
data sheet  cannot s a t i s f y  EAB requiremnts since the data cannot be 
validated i n  the  absence ,of irdormation and/or references. 
According to the  submitted does not u n d e w  any 
s ign i f ican t  hydrolysis a t  even a t  70°C hydrolysis 
a t  pH 7 and 9 is extren-ely 

Aerobic Soi l  Metabolism: 

The aerobic soil mtabolism a t a  requirement remains unsatisfied due t o  the  
sewral deficiencies ed w i t h  the re-prt as s t a t e d  i n  sect ion 10.1 E. 

2-1odolxnzanili.de dissipated i t h  half l i ve s  of 10-30 days i n  two s o i l s  
but the  iden t i ty  of the degr (other than carbon dioxide) was not  
reported ard rmter ia l  balanc not provided. 



8 RECOMMENDATIONS: 

Leaching and Adsorption/Desorpt.ion: 

An aged soil column leachirq 
and indicated t h a t  2-iobbenzanili& 
to leach a d  en t e r  grmnd watejr 
Howewr , additional s tud ies  
leaching i n  basic s o i l s  should 
leaching data requirenent is 
additional aged leach iq study 
compound leachi r y  s tud ies  be 

The follcwing informt ion  she# be relayed to the regis t rant :  

study i n  two acidic  s o i l s  was sat isfactory 
and its degradates a re  not l ike ly  

i n  the  two acidic  soils tha t  were studied. 
concerning unaged leachi ng and poten t ia l  

be made available f o r  evaluation kefore the  
s a t i s f i e d ,  Therefore, = recawrend an 

be conducted i n  a basic s o i l  a d  parent  
conducted i n  4 dif ferent  soils. 

Hydrolysis-not s a t  is£ id 
Aerobic s o i l  review, see abou? r e c m n d a t i o n s ) .  
Leach irg-not reccrmnenda t ions ) . 
m u e m s  

Belav a re  the da ta  needed to 
o r n m n t a l s  t h e i r  s ta tus :  

A. Introduction: According t o  B ( let ter  of Feb. 19 ,  1986) no da ta  concerning 
benodanil have submitted t o  EPA p r io r  to t h i s  appl icat ion 
f o r  use  on o r n m n t a l s  and tur f  f o r  control  
of fungicides. 

s u p p r t  t he  proposed reg is t ra t ion  on turf  and 

B. Directions f o r  U s e :  I 
Please see  a t t  ched d i rec t  ions f o r  use. + 

The study was conducted by s d r e n o t t o  i n  1977. 

10.1 A. Study Identification: Investigation 
2-Icdobezanilide in  Soil .  

B. Materials and Methods: I 

i n to  the degradation of 14c-labeled 

Two soils (see at tachmnt  charac te r i s t ics )  were f o r t  if ied with 
radiolabeled (5  p p ,  25 mg/5 kg) labeled separately  i n  
the  two r ings 20°C a t  40% m. h.c. f o r  120 days. s o i l  
samples of 20 ter 0, 7,  1 4 ,  30, 60 and 120 days frcm the  
bey in iq  of samples *re c c d x s t e d  to &tennine t h e  

samples w e r e  extracted with me than01 
rmter ia l  was masured by ISC.  The 

of water w e r e  added and t h e  quems 
kenzene. The I;enzene f rac t ion  was 



fu r the r  analyzed by GLC a rd  C and t h e  queous f r ac t i on  was discarded 
s ince it did not contain s i c p  "; ' f icant quan t i t i e s  of radioactive m t e r i a l .  
So i l  s q l e s  t h a t  were with methanol were fu r the r  
extracted with aquecus for  radioactive m t e r i a l  and 
then cornbusted to  material.  Durirq 
the incubation by 1 N s u l f u r i c  acid 
and carbon of trapped radio- 

cm columns were 
and the  top 10 cm 
f o r  45 days with  

12.5 mrn of water. The wter was t es ted  dai ly  
f o r  radioactive mater ia l  by m i l  residues were determined 
by cmkxstion a t  the  end aE 

C . Reported Results : 1 
The degradation half - l i f e  fo 2-iodol=enzanilide rarged between 10-35 days. 
Only 2-iodoknzanilide w a s  i n  t h e  mthanol  extract  an3 no rrethanol 
s o l  le &gradation I n  one experiment, evolution 
of "C4 reached a a 45 d q  p r i o d .  

In  wash iq  at soils, i n  s o i l s  i n  which 2-iodoknzaanilide was incubated 
f o r  3 0 days, there  was t t l e  movemnt i n  t h e  Neuhofen soil and only sam? 
movement i n  the il t o  t he  5 cm l eve l  below the  2-iodoknzanilide 
t r ea t ed  s o i l  of 12.5 mm of water f o r  4 5  days. 

D. Study Author's Conclusions: 

E. Reviewer's Discussion and ~ h t e r ~ r e t a t i o n  of Study Results: 

N o  addit ional conclusiors to 

the  aerobic s o i l  &gradation o r  t h e  aged 
data  was not assigned to e i t h e r  one of the  

t w o  d i f f e r en t  makirg it d i f f i c u l t  t o  in te rpre t  t he  
r e s u l t s  of study showed t h a t  2-iodobenzanilide 

days i n  the  two s o i l s  t h a t  were studied 
products ( other than carbon dioxide) 

was not provided. Information 
po ten t ia l  f o m t i o n  of: a n i l i n e  a s  
water thrcugh neutral  ard  basic 

e r e  used i n  the  above s tud i e s ) .  

t h e  s ta ted  i n  the  reported resu l t s ,  above. 

11. COMPLETION OF ONE LINER: 

N o t  i n i t i a t ed .  I 
12. CBI APPENDIX: 



Two d i f f e r e n t l y  l a b e l l  

. - 
molecul  

mo lecu l  

s p e c .  a 

This  compound w a s  s 

-. - - -  - -  - 

s p e c .  a 

T h i s  con~l~ound was s 

:d  substance^ were used .  

ir f o r n u l a :  C131iloIX0 

lr weight: 323.14 

: t i v i t y :  9.78 2 0.19 mCi/nL',iol 

f n t h e s i s e d  by K e r r  D r .  Uurger ,  

l~~ /~ ru rno r+  l a b o r  

y ~ l t h e s i s e d  by hhiS ( ~ e w  E11glarld ~ u c l e a r )  , 
Uos t o11/~S.A 



. l + ,  ~ : . ~ . ; , e r i ~ i ~ e r l t  t o  ~ , , a j i l  oul; 

a t  io i l  ~,roc!uc t; af t c r  

T a b l e  3:  l i a s h i ~ l k s  f r o m  : r u i l o f e n  s o i l  ( p e r i o d  o f  d e c a y :  30  d a y s )  I 

t t ic  ; l c t i v e  s u t a t a ~ r c o  iind i t s  cla;:rncl- 

2 O  clays. 

A t  t h e  exid o f  tile e x p e r i i i i r n t  

the f u l l o \ ; i n g  d i s t r i b u f  

s e c t i o n s  ( s e e  d i a g r a n l  2 )  

I 
Segrnent no.  g e q u i v a l e n t s  . P 4 C-iodobenz-  

a n i l i d e  r e c o v e r e d  

- ' 1  234.99 44.67 

2 .  . . 260 -08 . 49.43 . . 
- 3 '  . .. - 16.76 . 3.19 

4 3.90 0 -74 

( w s s t l i r 1 , -  o u t  i .c r iod o f  i k j  d a y s ) ,  

iun o f  lhC-res iduaa  was f o u n d  i n  the s o i l  

a f t e r  r n e a s u r i ~ l y  t i le a c t i v i t i e s :  

 or c a l c u l a t i o r l s  s e e  .d a b l e  1 6  which i s  a t t a c h e d )  
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lmmedtately f 6~9 I  eycs Or sM -8 FQ.., ... -- - - - 

-. clolhng and radrator when mixlng rod l w t y l w  pa& Wash m c l r ~ a n s  -nr- --. - - 
conlarntnated clothing before rmsa. Do no1 contami~14 I& a id. K n p  children and P I S  out 01 treated area durtw - 
apciCatlm. Avad s p ~ a y l q  h p & m  aq-N cwuinlng Vahah -1 fnh. 

EHVIAOHMENTAL HAZARDS 
THIS PROOUCl IS mnc m nw. 13 no1 appiy d i d y  to mlu. Oo not contandnala wahr by ckan iq  of quipmenl or disposal 
of wastes. NM dangnous lo hhorry bees. 

OlRECTiONS FOR USE - 
IT IS A VIOUTIOW OF FEDERN IUSAI uw m USE 1x1s PROOUCT IW A MANNER IKWNSISTE~T WITH ITS LABLUNG 

Add re&mmendd amwnl lo a partially filled spray Ian% under agilation. Complele lilling to Ihe desired volume. KKP 
agilaled to insure even suspension o l  malerial. Make I r e d  daily. Spray unll01mly over the area wilh a boom-type or OIher , 

power sprayer. 

.- TURF 
~ p p l y  after mowing a avoid mowing 
lor 12 hours after appficatlon. Apply in 
sullicienl waler lo Oblain thorough COv- 
erage. usually 2-4 gal. per 103 Ss. ft of 
rud area. Always treal aprons and 
approaches to golf gmns. Under condk 
lions of severe disease. apply every5 lo 
7 days. nna lo ursm Oo not apply lo  
areas likely lo be grazed by liveslack 
and do not leed dlppings to livestock M 
p0"ftry. 

Use on golf course greens, lees. lawn 
and fairways ot Bentgrasses. Blue- 
giasses. Fe~ues. Berrnudagrasses. Rye- 
grasses. St. Augustme grass or their 
rn~xtuies lor Ihe prevention and control 
of the lollowing diseases: 

BROWN PATCH (Rhlztctmlr rofm). YEL- 
LOW PATCH (Rhlmclmit mallas) Of RE0 
THREAO (Canlcium tutitrmt). Apply a l l  
lo 2 oz. per 1033 sq. It. when disease 

- litst appears and retreat a1 1014 day 
intervals. as required. 

RUST (Pucdm mm111. AP@Y a( 4 10 8 
oz. per 10M sq. n. Repeat in 14 days. if 
required. 

FAIRY RINGS (Mrr~mlur orslda). PieRe 
the area wttn a lork. Apply fine sand 
over the pierced areas and irrigate with 
0.1% WET-IERRA-. Apply BENEFIT" at 
2 az. per 10 sq. I l  in 5 gal. ol water. A 
second treatment in 3-4 ma. may be 
necessary. 

ORNAMENTAL & 
NURSERY CROPS 

smt DRENCH 
For conlrol of Rhhtctonir SPP. a d  Sckm 
llum rolfsll. 

BEOOING PLANTS: Apply 23 or. BENE- 
F I T  per im gal. of waler. Apply once al 
seedmg. at transplanl. and every 8 
weeks therealter. 

FLCWERING. MLIAGE. WWOY and 
BULB PLANTS: Apply 4 6  oz. BENEFIT" 
per 1Cagai. water every 64 weeks. 

SOIL IHEORFURATID~ Ano 
BULB DIP 

For controt 01 Rhtzatonia spp. and Sc lm  
tun ro~lsll on b ~ , b  Dlants only. .ncor30. 
rzle 1.302. EEtlEFiT" cu yc soil a:rlne 
ol c.antly an2;cr O'P bulbs In 1 Ib. per 
10 gal. sdswnsAon oe'o~e planit% 

HnlAR SPRAY 
For contioi of aerial Rhlmdonla ipp. and 
rust s~c ies .  (Crmnlum'. Endarorur. 
Uum'. MtBmpron'. Phngrnldlum'. Pucd. 
nla5. Uredlnoptlr'. Urarnyca'). 

FLOWERING. MLIAGE and W O Y  
RANTS: Apply lo glisten 1-3 Ib. BEN€- 
Fir' pr 1m gal. ol water at first signs 
01 the disease and retreat at 7 to 14 day 
iniervals. 

~ ( d o w i q G f t i . I A M w I A L ~ ~ ~ a r e ~ i o a r d i & ~  
controls a d  drt tolerant to normal rates a1 appllcallon. 

' SEOOIXG ~ P U W T S  HIUAGE W O O Y  

Achillia Aalaonnna (01 Azalea (0,s) 

Acmcliniu tissus (S) . Balsam f ie (S) 
Ageralum Oietlenbachia (0) Cotoneaster (01 

Draam (0,s) - Douglas tirl(S) 
!!ex 10) 

Aster Fern. Boslon (0) Juniper (01 
Finonia (0) Pine 'Z(S1 

Carnation Hedera (D.Sl Pinosparum (01 

Celosia : Hoya (0) Raphiolepis (Dl 
Rhododendron (01 

Coleus' Phtlodendron (D.S) 
Cosmos' Polhos (01 
Oahlia Sansevieria (01 

SEhettlefa (0,s) 

Gazania Syngonium t0.S) 

Globe aranlh SOi1 drench (0) or 

GypsoJila I I foliar spray (SI . 

Calceaiaria (0) A. Oaliodil 
Carnation' (S! ... Gladiolus 
Chrysanthemum (0) - Lily 
Cineraria (0) Tulip 

Geranium' (0,s) 
Gloxinia ID) 
Hydrangea (01 
Poinseffia (Dl 
Primrose (0) 
Rose' (SI 

NOTE USES: 

poralion and bulb dip. 

welizlosed container. 



conlamln.iieu E Y I L ~ M ~ ~  wIUIO uV I.ur -,. .,...,-.. .-" ". ."-". .,--, -. - . . . . . 
appllcal~on. Avoid spaying h ~ n m n a ~  aquaria mdninp vahsbl. tropical lsh. 

ENVIRON ENTAL HAZARDS 
THIS PROOUC7 IS mncm nsK Do MI apply d i m l y  to ter. Da not cmlamlnate water by ckanm) of qulpment or daposal 
of wastesNot dangerous to h ~ n y  bees. 4 

DIRECTIONS FOR USE - 

power sprayer 

-- TURF 
Apply alter mowing or avoid mowing . 
for 12 houn alter application. Apply in 
sullicienl waler to obtain thorough cov- 
erage. usually 24 gal. per tar) sq. fL of 
turf area. Always treat aprons and 
approaches to goll greens. Under condC 
lions of severe disease. apply every5 to 
7 days. Wda lo usem Do not apply to 
areas l~kely to be grazed by livestock 
and do no1 leed dippings lo liveslock or 
pouitry. 

Use on goll course greens. tees. lawn 
and fairways ol Bentgrasses. Blue- 
grasses. Fescues, Bermudagosses. Ryc 
grasses. Sf. Augustine grass or their 
mixtures for the prevention and control 
of the following diseases: 

BROWN PATCH (flhlzodmli wlan). YEL- 
LOW PATCH IRhlmdmlr arsllmr) or RED 
THREAD (Caritlum lurlllxme). Apply at 1 
to 2 oz. per Um sq. ft. when disease 
first appears and retreat at 1014 day 
intervals. as required. 

RUST (Pualm caona(r). Apply at 4 to 8 
02. per 10M) sq. It. Repeat in 14 days. if 

T h e l d b u q ~ a M ~ R / W I S a r e w ~ a h ~ s e a s e r ~  
controls and are tolerant to normal rales ol appicatlon. 

required. 

FAIRY RINGS (Mmnsmlus oraadsr). Pierce 
the area with a fork. Apply tine sand 
over the pierced areas and irrigate with 
0.1% WET-TERRA". Apply BENEFIT" at 
2 oz. per 10 sq. il. in 5 gal. of water. A 
second treatment in 3 4  mo. may be 
necessary. 

ORNAMENTAL & 
NURSERY CROPS 

SOlL OREWCH 
For conlrol of Rhlzoctonla spp. and Sclao- 
tlum rollsll. 

BEDOING PLANTS: Apply 25 o r  RENE- 
F I T  per 1M gal. of water. Apply once at 
seeding. at transplant. and every 8 
weeks Iherealter. 

FLOWERING. FOLIAGE WOOOY and 
BULB PLANTS: Apply 4.8 oz. BENEFIT" 
per 1 0  gal. water every MI weeks. 

SOlL INCORFURATION An0 
BULB DIP 

Far control of Rhfzoctonla spp. and Sclam 
Uum rollsli on bulb plants only. Incorpo- 
rate 1-3 02. BENEFIT cu. yd. soil at time 
of planting andlor DIP bulbs in 1 Ib. per 
10 gal. suspension before planting. 

FOLIAR SPRAY 
For control of aerial Rhlmtonla $p. and 
rust species. (Crmarllum'. Endmnnar- 
Ilum'. Melampron? Phngmldlum4. Puccl. 
nlas. Uredlwsls'. Ummym'). 

FLOWERING. FOLIAGE and W D Y  
PUNTS: Apply to glisten 1-3 lb. BENE- 
F I T  per lm gal. of water at first signs 
of the disease and retreat at 7 to 14 day 
inle~ais. 

NOTC Th  st include tmuruum', Endocraur(lum~. MelrmpM'. Phngmldlum'. 
Pu$iniS5+ Uredlmpka. Urmnycs7. 

PESTICIDE DISPOSAL: Pesticide. spray mlxture r rinse water that cannot be used according to label instcuc- 1 lions mu. k disposed of o r d i  to appbjb le  federa?. Stale o r  local Pro&lrr.  

STORAGE 
STORAGE Not sensitive to l ~ g h t  Stable at 
wellslosed confalner 
PROHIBITIOUS~ Do not contamtnate waler, fooq. 

CONTAINER DISPOSAL: Completely empty bag y shaking and tapping sides and bonom to loosen clinging / panicles. Empty residue into application ec$pment Then dispose of bags in a sanitaty landtill or by 1 
incineration if allowed by Slate and local aul rities. 

I WARRANIY 

AND DISPOSAL 
nornal temperatures and hum~d~ttes Store In a dry place in a 

or feed by storage or d~sposal Open dumping IS proh~b~ted 

This material conlorms lo the dacription on the label and reasonably fa fc4 the &poses referred lo in the directions la us& Timiw 
and method 01 applicalion. mamcr. water p n c t l .  MI re of soil or polling medium. the disease probkm, ntndilion d the Crop. 
incomoalibililv vim other chemicals not soecificallvrem f mended, and omer influeicing taclon in me useof this poduc( are beyond 
the control olihe seller. Buyer assumes 
given herewith. NO OTHER EXPRESS OR - . .. .-< 



-u m v  I L LC). 

I - - I - (0.9 Kg) . ~ 

FOR 

ACTIVE INGREDI NT: L 
2-lodobenzanilide 50% 

INERT ............... 50°/o 

KEEP OUT 01 REACH OF CHILOREN 

IF ON SKIN, wash thorou hly with soap and water. 1 

STATEMENT 0 -  

IF SWALLOWED, induce 
glasses of water and 
give anything by mout l  
MEDICAL ATTENTION IMM 

IF IN EYES, flush immediatley with plenty of water for at 
least 15 minutes. GET ME ICAL ATTENTION. b 

PRACTICAL TREATMENT 

v3miting immediately by giiing two 
sticking finger down throat. Never 

to an unconscious person. GET 
XIIATELY. 

t S E E  BACK PANEL FUR AOOl IONAL PRECAUTIONARY STATEMENTS. 

KRODT, INC. 

EPA 
EPA Establishment 

Registration No. 372- 
No. 602-MO-1 


